Gender-based violence (GBV) is widespread globally and has myriad adverse health effects but is vastly underreported. Few studies address the extent of reporting bias in existing estimates. We provide bounds for underestimation of reporting of GBV to formal and informal sources conditional on having experienced GBV and characterize differences between women who report and those who do not. We analyzed Demographic and Health Survey data from 284,281 women in 24 countries collected between 2004 and 2011. We performed descriptive analysis and multivariate logistic regressions examining characteristics associated with reporting to formal sources. Forty percent of women experiencing GBV previously disclosed to someone; however, only 7% reported to a formal source (regional variation, 2% in India and East Asia to 14% in Latin America and the Caribbean). Formerly married and never married status, urban residence, and increasing age were characteristics associated with increased likelihood of formal reporting. Our results imply that estimates of GBV prevalence based on health systems data or on police reports may underestimate the total prevalence of GBV, ranging from 11-to 128-fold, depending on the region and type of reporting. In addition, women who report GBV differ from those who do not, with implications for program targeting and design of interventions.
Furthermore, such programs may not be properly resourced to meet demand. Understanding the proportion of individuals reporting has direct implications for funding, resource allocation, and policy, whereas understanding characteristics of those less likely to report has direct implications for program design and impact evaluation of prevention and treatment services.
Underreporting and failure to seek help occur worldwide (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . Barriers to reporting or seeking care from formal sources include shame and stigma (24, 27) , financial barriers (31, 32) , perceived impunity for perpetrators (26, 33) , lack of awareness of available services (17, 23, 25) or access to such services (27, 32) , cultural beliefs (32, 34) , threat of losing children (24) , fear of getting the offender in trouble (35, 36) , fear of retaliation (24, 27, 37) , discriminatory and stereotypical attitudes toward victims in courts and law enforcement settings (24, (38) (39) (40) , and distrust of health care workers (37) . In addition, many women simply do not report or seek care because they believe that the violence is normal or not serious enough to report (24, 36, 41) .
Reporting behavior among GBV survivors in developing countries has received scant attention in the literature. Over the past decade, although international organizations have published technical reports describing prevalence of reporting in select developing countries (25, (28) (29) (30) , including several cross-country comparisons (22, 24, 27) , peer-reviewed literature provides few examples of quantitative estimates. Furthermore, estimates of reporting prevalence in developing countries are limited to single-country examples, namely from Pakistan, Democratic Republic of Congo, and East Timor (21, 23, 26) . In peer-reviewed and gray literature (i.e., non-peer reviewed literature such as technical reports) published between 2002 and 2012 (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) , among women experiencing GBV, the percentage disclosing violence to anyone ranged from 23% in Cambodia to 79% in urban Namibia (24, 27) ; however, only 0.2%-58.6% reported to formal sources (21, 24 ) (Web Table 1 , available at http://aje. oxfordjournals.org/). A technical report from the World Health Organization's Multi-Country Study on Women's Health and Domestic Violence revealed that 34%-79% of women experiencing physical abuse by an intimate partner had ever disclosed to anyone, and reports to formal sources ranged from 0.3% to 9.8% to police, 0% to 1.2% to nongovernmental organizations, and 1.3% to 6% to medical services (24, 42) . Across 8 countries, Kishor and Hindin (27) found that formal reporting ranged from 4.2% in Cambodia to 32.8% in Nicaragua. In a study of 8 countries in Latin America and the Caribbean (LAC), Bott et al. (22) found that formal reporting ranged from 8.2% in Ecuador to 30 .7% in Guatemala.
Few peer-reviewed studies to date have focused specifically on reporting or care seeking among survivors of GBV using population-based data, and none has provided global or regional comparisons of formal reporting rates. To address this gap, we aimed to 1) quantify the bounds on underreporting of GBV experienced by women of reproductive age in 24 developing countries from 4 regions using standardized data, and 2) describe differences between survivors who report to formal sources and those who do not. We do not include men in this analysis because of data limitations. Results inform the magnitude and nature of underreporting and provide evidence to policy makers and program implementers toward understanding the hidden epidemic of GBV.
METHODS

Data
Data used in this study came from cross-sectional, nationally representative Demographic and Health Surveys in 24 countries. For further information on sampling and questionnaire design, see http://www.measuredhs.com. Measure DHS (Calverton, Maryland) routinely implements a standard GBV module with valid and reliable measurement of GBV with some variation across countries (43) . We analyzed Demographic and Health Surveys conducted since 2000, which included GBV modules and questions on reporting or care seeking and were administered to women of reproductive age (15-49 years). We excluded from our analysis those aged 13 or 14 years sampled in Colombia for comparability across samples. The 24 countries analyzed are in the following 4 regions: Central Asia and Eastern Europe (3 countries), LAC (4 countries), India and East Asia (5 countries), and Africa (12 countries) ( Table 1) .
Measures
We defined sexual violence as violence of a sexual nature perpetrated by intimate partners or others, forced sexual debut, or other forced sexual acts. We defined physical violence as physical IPV; anyone other than a respondent's current/last partner having hit, slapped, kicked or physically hurt the respondent since age 15 years; or anyone other than her partner having hit, slapped, kicked, or physically hurt her during pregnancy. The physical violence questions were based on a modified version of the Conflict Tactics Scales (27) , and wording varied slightly across countries. "Any GBV" was defined as having ever experienced physical or sexual violence as specified above.
Our outcome, reporting of GBV, was based on variations of the following question: "Thinking about what you yourself have experienced among the different things we have been talking about, have you ever tried to seek help to stop (the/ these) person(s) from doing this to you again?" If the woman answered yes to this screening question, she was then asked, "From whom have you sought help?" Possible responses varied by country and included the woman's own family, her husband/partner's family, her current/late/last husband/partner, a male friend, a female friend, a neighbor, a religious leader, a doctor/medical personnel, police, a lawyer, a social service organization, a community leader, or other. A second health facility-specific reporting question was asked in 6 countries (Bolivia, Cambodia, Cameroon, Honduras, Mali, and Rwanda) and was generally phrased as follows: "Has the following ever happened because of something your (last) husband/partner did to you: You went to the doctor or health center?" Conditional on having experienced GBV, respondents were classified as having forthey had visited a health clinic as a result of the violence. Additionally, we constructed a variable for informal reporting as disclosure to any of the following sources: own family, husband/partner's family, current/late/last husband/partner, male friend, female friend, or neighbor. There was an additional question asking whether the woman told "anyone else about this" in the following countries: Haiti, Nepal, the Philippines, Azerbaijan, Ukraine, Ghana, Kenya, Malawi, Nigeria, Sao Tome and Principe, Tanzania, Zambia, and Zimbabwe. Women who responded affirmatively to this question qualified as having informally reported. These formal and informal reporting categories are not mutually exclusive because women could select multiple sources of reporting. Because the reporting question was asked only once and referred to all types of physical and sexual violence addressed in the violence module, we were not able to distinguish 
Statistical analysis
For the women who had experienced GBV, we estimated weighted country-level and unweighted regional and global proportions of women who reported to any source and to formal and informal sources. Unweighted regional and global proportions were calculated as follows:
where b p i is the point estimate for an individual country. The variance for these regional/global estimates was calculated as follows:
Next, we conducted country-level multivariate logistic regression analysis to explore socioeconomic and demographic characteristics associated with reporting to formal sources, conditional on having experienced GBV. Independent variables included individual-level characteristics (age, educational level, and marital status), household-level characteristics (wealth and distance to a health facility), and community-level characteristics (urban/rural residence and region). Distance to a health facility was unavailable in 3 countries (Colombia, Ukraine, and Kenya). Independent variables differed slightly across countries on the basis of indicator availability. Because of low overall rates of formal reporting, we are not able to analyze sources of reporting separately (e.g., medical vs. police) in multivariate regressions. Similarly, because of low rates of reporting within categories of independent variables, we combined "no education" with "some or complete primary education" in Ukraine, Azerbaijan, and Philippines; we combined "some secondary or higher education" with "some or complete primary education" in Cambodia, Cameroon, and Sao Tome and Principe; and we combined "never married" with "currently married" in Cambodia, Nepal, Azerbaijan, Mali, and Sao Tome and Principe. Finally, to add context to our findings, we summarized reasons women chose not to report in countries with such information available (Bolivia, Cambodia, Cameroon, and Mali). All analyses accounted for complex survey design and sample weights with the exception of regional and global means, which were calculated as described above. This study was exempted from ethical review by Stony Brook University's institutional review board. The funding agency, the National Institutes of Health (Bethesda, Maryland), had no role in the design, implementation, or reporting of this study.
RESULTS
GBV subsample
Among a pooled total of 446,821 women globally, just over half (n = 284,281) were selected and interviewed for GBV modules (see Web Table 2 ).
Prevalence of reporting Table 1 shows percentages of women who reported to formal and informal sources. Conditional on experience of GBV, the total pooled sample size for the reporting analysis was 93,656 women (Table 1) . Globally, the rate of reporting to any source was 39 We replicated descriptive statistics for reporting by women experiencing any physical violence (Web Table 3 ) and any sexual violence (Web Table 4 ) separately; note that these categories are not mutually exclusive. Rates of formal reporting were higher among women experiencing any sexual violence than among those experiencing any physical violence, with 6 exceptions (Haiti, Nepal, Ghana, Malawi, Tanzania, and Zimbabwe). Tables 2-5 show results of logistic regressions examining characteristics associated with women's formal reporting by region, conditional on having experienced GBV (see Web  Tables 5 and 6 for sample characteristics). Globally, in 15 Abbreviations: CI, confidence interval; OR, odds ratio. a Reference categories are as follows: for marital status, currently married; for education, some or complete primary; for wealth, top 60%; and for distance to health facility, not a problem. All models control for district or regional indicators.
Characteristics associated with formal reporting
b Distance to health care facility excluded from questionnaire. c P < 0.001. d Because of low rates of reporting, never married women were combined with currently married women as the reference category. e P < 0.01. f Because of low rates of reporting, no education was combined with some or complete primary education as the reference category. g P < 0.05.
of the 24 countries studied, formerly married women (including widows and separated and divorced women) were significantly more likely than currently married women to report to formal sources (odds ratios (ORs) ranging from 1. 
Reasons for not reporting
Reasons for not reporting GBV are presented in Web  Table 7 . The most common reasons were embarrassment (25% in Bolivia and 41% in Cambodia) and a belief that there was no use in reporting (47% in Cameroon and 30% in Mali). Other reasons included a belief that violence was a normal part of life that women must bear and various concerns for the well-being of others. Abbreviations: CI, confidence interval; OR, odds ratio. a Reference categories are as follows: for marital status, currently married; for education, some or complete primary; for wealth, top 60%; and for distance to health facility, not a problem. All models control for district or regional indicators.
b P < 0.05. c Because of low rates of reporting, never married women were combined with currently married women as the reference category. d P < 0.001. e Because of low rates of reporting, some secondary or higher education was combined with some or complete primary education as the reference category.
f P < 0.01. g Because of low rates of reporting, no education was combined with some or complete primary education as the reference category.
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DISCUSSION
The global rate of formal reporting among women in our sample was 7%, and regional rates of formal reporting ranged from 2% to 14%. This implies that levels of physical and sexual GBV among women of reproductive ages within our sample countries would be 14 (1 / 0.07 = 14.3) times higher than the number of incidents estimated from combined formal sources, 25 times higher than estimates from police reports, 67 times higher than estimates from medical facilities, and 33 times higher than estimates from social services sources. Regionally, these combined multipliers (to any formal source) are 7 in LAC, 44 in India and East Asia, 10 in Central Asia and Eastern Europe, and 16 in Africa. These multipliers are even larger when restricting to reporting subtype within each region.
Our study is the largest multicountry comparison to date, and our results are generally consistent with previous studies originating mainly from the gray literature, which show that informal reporting is vastly more common than formal reporting (24) (25) (26) (27) 43) . In both our study and the World Health Organization's Multi-Country Study on Women's Health and Domestic Violence, the highest rates of formal reporting came from LAC, and the lowest rates of formal reporting came from Asia. Differences between our estimates and those reviewed in Web Table 1 may be partially attributed to differences in sampling. For example, Casey et al. (23) found a higher rate of reporting to medical services (59%), but they examined only women experiencing sexual assault perpetrated by strangers, and women may be more likely to report sexual assault perpetrated by strangers in scenarios that fit the so-called "classic rape" (44) (45) (46) (47) .
The robust positive correlation between being formerly married and reporting may be because women experiencing more severe cases of IPV are more likely to seek help and leave the abusive relationship, or because those able to seek help (regardless of severity of abuse) are more likely to leave relationships. Alternatively, men may reject their partners who have been raped (48) . We were unable to test these hypotheses because of lack of information on timing of abuse and reporting in our data. The positive correlation between increasing age and formal reporting may reflect increased autonomy and less dependence on cohabiting partners over time. Finally, women in urban centers may have better access to social, legal, and health services.
Results regarding wealth and education were not straightforward. Economic considerations are important factors in deciding whether to leave an abusive relationship. Women at the higher end of the range of income distribution may be more dependent on partners to maintain current standards of living, whereas for the poorest women, the marginal cost of leaving may be small in comparison to expected benefits. We were unable to disentangle causal effects of education and timing of GBV because of the cross-sectional nature of the data.
Regional differences in reporting likely reflect important cultural, political, or religious differences in the regions studied. A strength of our modeling is that we included subnational "fixed effects," which may in part control for unobserved confounders such as religion and cultural differences within each country. Some of these cultural norms may also be important sources of variation at the regional level. For example, the comparatively high rates of formal reporting in LAC may reflect stronger, homegrown women's rights movements in the region, as well as a history of political movements advocating for human rights, often in response to abusive governments. In addition, more developed countries tend to have stronger institutions, and the strength of institutions such as police and judicial systems is important for reporting. Indeed, the 2 regions in our analysis (Central Asia/ Eastern Europe and LAC) with the highest levels of development as measured by the Human Development Index (http:// hdr.undp.org/en/statistics/hdi/), which considers life expectancy, educational attainment, and income, had the highest regional rates of reporting. It is important to note, however, that average regional development masks wide variation within regions, particularly in LAC and India and East Asia. Furthermore, cultural norms surrounding family, divorce, and women's autonomy may also influence individual women's reporting behaviors. Although we are not able to directly model these relationships, we acknowledge their role, particularly in the design and development of programs to increase safe and effective reporting and care seeking.
There are several limitations to our study. First, the low rates of reporting found in our analysis may be an artifact of questionnaire wording. Women were asked if they ever reported the violence to anyone or sought help to stop the violence from occurring. If a woman had reported or told someone about the abuse with different intentions, she may not have answered affirmatively to the question. It is also possible that women who have formally reported are more likely to disclose GBV when asked in surveys. In this case, our point estimates would be a lower bound, because our sample would fail to capture the reporting behaviors of women who are comparatively less likely to report both formally and in surveys. Another limitation was our inability to distinguish between intimate partners and other perpetrators in relation to reporting. Finally, we are limited by the cross-sectional nature of the data and the age range and sex of respondents.
Results from this study help fill important gaps in the literature on underreporting of GBV in several ways. First, we have shown that conservative estimates indicate that rates of physical or sexual GBV in the population may be 7-44 times the number of incidents reported to formal sources combined. Second, we found that the average woman left uncounted was younger, never or currently married, and living in a rural community. Third, reasons described for not reporting suggest that policy initiatives should address impunity of perpetrators; ensure that GBV, particularly within marriage, is a prosecutable crime; and provide subsidies for GBVrelated health costs. Additionally, programmatic activities should emphasize the following: dissemination of information on services, assistance in navigating the legal framework, establishment of "1-stop" centers for survivors, and efforts to reduce stigma. Over the past 15 years, GBV has been increasingly featured on the agenda of high-level international organizations, and many countries have implemented policies regarding violence against women (49) . However, implementation and enforcement continue to be informed by studies using small samples of data collected at reporting points without clear understanding of how these women represent the larger affected population. Further studies advancing knowledge on underreporting in different contexts are warranted.
